Abstract. The capability of the SLV-EoS, recently proposed by A. Yokozeki [1], of representing the phase diagrams for binary mixtures of Lennard-Jones (LJ) fluids has been investigated in this work. The SLV-EoS has been used for producing the phase diagrams of binary Lennard-Jones mixtures with diameter ratio σ 11 /σ 22 ranging from 0.85 and 0.95, and well-depth ratio ε 11 /ε 22 ranging from 0.625 and 1.6 at reduced pressure P * =Pσ 11 3 /ε 11 =0.002. The obtained phase diagrams have been compared with the corresponding results obtained by Monte-Carlo (MC) simulation [2] [3] [4] [5] .
Introduction
Solid-liquid phase diagrams are usually classified in six types: solid solution, azeotrope, eutectic with partial immiscibility, eutectic with complete immiscibility, peritectic with eutectic, and molecular compound [6] , see Fig. 1 . "Classical" modeling approach for calculating SLE, as reported for instance by Gmehling and Kolbe [7] , assumes solid phases as pure compounds. This assumption is of practical utility in representing types of phase diagrams with total immiscibility in the solid phases. Nevertheless, this approach cannot be used for systems presenting partial or total miscibility in the solid phase. In [1] Yokozeki proposed a non-cubic analytical EoS, named SLV-EoS, for describing the phase behavior of three thermodynamic states (solid, liquid, and vapor) of matter. In this work, the authors tested the capability of the SLV-EoS in representing the SLE of systems with partial or total miscibility in the solid phase. The study has been carried out for LJ fluids, considered as very good approximations of real fluids constituted of "simple" molecules. Our results were compared with phase diagrams including solid phases for binary mixtures of LJ components studied in References 2-5 using MC simulation. 
SLV-EoS for pure LJ fluids

SLV-EoS for mixtures
The following mixing rules were used for a * , b * , c * , and d * :
where 
Phase diagrams of binary LJ mixtures
In References 2 to 5, the effect of the well-depth ratio, ε 11 /ε 22 , and the diameter ratio, σ 11 /σ 22 , on the phase diagram of binary LJ mixtures was studied. Phase diagrams were produced using MC simulation for diameter ratios ranging from 0.85 to 0.95, and well-depth ratios ranging from 0.625 to 1.6 for a reduced pressure P * = 0.002. These ranges of ε 11 /ε 22 and σ 11 /σ 22 allow obtaining phase diagrams (a), (b), and (c) of figure 1. In this work, the capability of the SLV-EoS for LJ fluids (LJ SLV-EoS), eq. (1) 
Conclusion
The SLV-EoS has been compared with molecular simulation results for LJ pure fluids and binary mixtures. The representation of pure fluids phase diagram is satisfactory for VLE, and SVE. Less accurate representation is obtained for SLE at temperatures lower than the critical temperature. Concerning binary LJ mixtures, the LJ SLV-EoS with null binary interaction parameters produces only solid solution type phase diagrams for the whole range of σ 11 /σ 22 and ε 11 /ε 22 . This is because the solid-solid miscibility is always overestimated by the LJ SLV-EoS. BIPs were regressed in order to represent qualitatively the MC simulation phase diagrams. BIPs allow representing the three types of phase diagrams: solid solution, solid azeotrope and simple eutectic. As future work, binary interaction parameters in the SLV-EoS can be obtained as function of ε 11 /ε 22 and σ 11 /σ 22 , allowing predicting the phase behavior of other LJ mixtures (not used in the parameters regression procedure) only knowing the LJ parameters of the pure components. At the same time, phase diagrams for mixtures of real (spherical-like) fluids can be qualitatively predicted once the LJ parameters for the fluids are known.
